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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a photoelectric transducer 
exhibiting durability and photoelectric conversion characteristics, 
as well as a photoelectrochemical cell comprising the photoelectric 
transducer. 

SOLUTION: Disclosed herein are an electrolyte composition 
containing a compound represented by the following formula 1, and 
a photoelectric transducer and a photoelectrochemical cell: where 
Q represents an atomic group capable of forming a 5- or 6- 
membered ring aromatic cation together with a nitrogen atom, 
R001 represents L001-A01 (A01 represents a substituent when 
L001 represents a linkage, or A01 represents a hydrogen atom or a ^ ^-j- * 
substituent when L001 represents a divalent linking group), n01 R'^^^S&l Ah 
represents an integer of 0 or 1 or more which is a number less ^??^^ 7 r?.- 

than a maximum number of the R001 which can be present on the 
group Q, R002 represents L002-L003-A02 (L002 represents a 
substituted or unsubstituted alkylene group or a substituted or 
unsubstituted alkenylene group, L003 represents a divalent linking 
group, and A02 represents a hydrogen atom or a substituent), X- 
represents an anion, and at least one of A01 and A02 is a 

substituent having a pKa of 3 to 15, of a conjugate acid of a compound consisting of hydrogen bonded 
thereto. 
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[0 0 2 7] l_002£>#J£ LTIi> ^U>g. x^u> 

If 6*1*. L002'*»*l-<tt>^L/>** X^UVgX 

[0 0 2 8] L 0 03*>< 2 {ffiilSSS^S-rii^, *<DmtL 
Tit. 7^U>i, 7;U^-U>g. — U>S. 
-0-. -CO-. — NR' - <R' 1***88^X1*7 

;u*;u8) . -S02-. Ctl&S- 2-D&L±mft&t>1£T 
tt5 2ffiiMS*«3b<»lf L003I*- (OCH2CH2) 

n -. -(0CH2CH2) n -CH2-. - (0CH2CH2)n~0-, - (OC 
H2CH2CH2) n -. - (OCH2CH2CH2) n ~0-. -0-. -CO 
-NHCO-. -CONH-. -0C0-. -C00-. -OCOO 
-S02~XI*-OS02--Cfc-6a)^»*L<, - (OCH2 
CH2)n-* -(0CH2CH2) n -CH2-. - (0CH2CH2) n -0-. 
- (OCH2CH2CH2) n " . ~ (OCH2CH2CH2) n -0-XI*-0-T* 
fe40)A<*#(w»*Lt^ ft *5. nl* 1 ~20(Dg 
ftTr£>£o 

[0 0 2 9] A()2*MI»S-0fcftJ|«. ^<D0i]£ LTf* 

7;u*;uS. t;u^-;uS. 7y-;ug. ItfRflRS* r 
if£;ft<i>o + Ao2i*7,iu*;ug. 7'J — JUS. IS 

[0 0 3 0] -j^xt (1) fCcfc y£**l4<b#»ll** R 

ooi^^Roo2^3*> 2•^laJt7b<l:L^lril^sL-cil^8^^ 

Jf^LTtcfcl^c d<DJS«5tl*»*L<(*5-7ftB|-e 

feu. <fcy»*L<i*5-6*a-cfe*. *fc:o)W 

«3l*R001 /XliR002*tfr t T ZmttZtetit LttJ: 
L>p ^-T*^«i*l*2-4«i*35<»*L<. 21M 
cfcy#*Ll\, 

[0 0 3 1 ] Aoi&l/Ao2^^^>*ft < 1 ^ ; t^ 

ic***#inLrtt«ft«»a>*aKa>pKa3&<3ia±-(? 

fca«»*-<?fc4. ^<7>#&l£(DpKal*3~15T'£>£(7) 
A<»*L<. 4~12T*4a>*<«*:y»*Ll*o ^<D^=? 
&M&SI*. 7^1 (v>^7 5y$, yxf;i,7 

g. t°P'Jyyg, -fSjryj^S, 2-^fW5^ 4 7 

y;ug. ^'JjH, 7^u^-;us. eyv;ug. 2- 
^^;ueyv;uS. v7+fev^D^>fiz^S?) 

<. w&xi*mwtgi<»<< sy»;»j;n, ihm*««xi* 



[0032] ±E-f 5 y vr y ;ug&tf tf y vn<g*><S& 
g£*r^£*§£. ^(DM&gi*7;u*;uS (>^;uS. 

;ug. :?^;ug. 2-^i;u7fC^rvx5 1 ;uS. 'Ovjug 

, 7;urj*vS (> h^rvS, ih^vS, -(OCH 
2CH2) n -0CH3 (nl* 1 ~20(D$lft) . - (OCH2CH2) n -OCH 
2CH3 (nl*1 ~20(D8lft) H) . 7$/S (v^f;U7 
vifJb7^If) . 75KS <7*^U7 
s/I, ^>^;i.75yl¥) . ±>;u/\^-r;uS (N, 
N- v * ju/ <^e *r jug. N-^ x — ;u/ ^ ;ug 

m . /\py>nT (»*jht-. a*b^ Bomm* 

m) X(*7;u*;u^;i-g (>^;ut^-». x^ju^S 

[0 0 3 3] -«5C(1)«K X-|*7-*>£S-T. X-0 
»*LlMH£ Ltlt /\PV>Wt> (I". CI-. B 
r-^l) . NCS-, BF4-. PF6~. CIO4-. (CF3S02)2N~. (CF3 
CF2S02)2N". Ph4B~. (CF3S02)3C~. TIfi-JlS5S (AN-1) 
SI/ (AN-2) : 

[<b!4] 

Roi3-COO* - - - (AN-1) 
R014-SO3- . - « (AN-2) 

l*l~. NCS", BF4-. (CF3S02)2N-. XI*-j$Sii£ (AN-1) 

si/ (an-2) oi^-r*i*MCcfeyas*t*T-^->-c?fc* 

0>jb<£y*?*Ll\, 

[0 0 3 4] ±E-«3t (AN-1) Roi3t***Jl^ 
M^X(i^M^<7)T;U^r;ug (»*L<i4K*ia ; ?-»i 
-10, Mfttftott^tttt-eftott, ^tzM^v 
feotU<, #iJ^I^^^;uS. xf;^Pt°;H, ^ 

l s y^P^4'>;H, y^P'OfJUf) . /<— 7 
Jl,* a 7 (#*L<l*a*JS : T-»l -10. 

h y "7;u^p^^;uS. ^>^7ji/tPifii/S, ^ 

7'J-^S (»^L<l*K*H^Sfe6-12. ff|^.tf7x 

L < ligfJIT ft 1 -lO(DT;u^;uSX(i^^H^ 
ft 1 ~iocD/N°-?;uf P7;u*;u£r*fey . 
<I*B*H^»1 ~lO(D/<-7;uto7;^^itfc 

[0 0 3 5] R014i*M»Xf*^®}^CDT;U^r;L,S (»£ 

L<i*K^^Tfti -10. itffltt-efcoTt^tttt-efc 
ott, *fea3C-cfe-3-ct,«fe<. x 

S. ^^v;uS. 2-x^^4ry;H, t- 

^-^7^;ug. fy;H, y^7P^y;H, ^0 P^> 
^;US^) . /n-7^P7^H ($?^L<l*M^ 

H^fti-10. ffij^ii hy 7?;u^-p>^;uS. 



(8) 



12001-167630 



6-12. #l*_i£:7x-;ua. hu;us. -^^g^l) 

*,IUgT?fc<J. *$IC$T^L< lij^^H^^I -5<?)TJU 
[0 0 3 6] R013A<B^S fSt§7J^;i/SXI*7'J 

*vg h^vl, -(0CH2CH 2 )n-0CH 3 
( n \t 1 ~20(DS£8ft) . -(0CH2CH2) n -0CH2CH3 ( n I* 

&m) . 7SKS (7izf^7 5yl, ^>Wil/75 

g. n-^x^ju*;u/<^-<;u»^) . *x*x;ug (v 
x^;L7tvX*-;ugs?) , IgiftjgS (euv;H, *fs 
2V'J/Ug. ?^x;ug % mV'Jv^iH?) . 
7'J-P^rvi (7i/^>H) , 7)V*)l>ttm 

;ug. :7n tf;fx;ug s 'Oy-OUgS?) . x;U7fvx;u 
g O^vxj^-^S, 'Oiz >x;u*- ;ug^l) . 
Tyjbt + yi (7th^rvl, ^ > ;u*^>g 
§|) % x;u*x;u;j-*vg (> ^ >x;u7txii;u^-^rv 
g % h^x>x;u*-;u;f^>gl|) % T'J— n<g 

Mj;ugi?) . 7'J-p+vI (^i^v 
g^) . 7;u^-;H ( tf~;ug. i-^p^-jug 
30 . 7;u*-;ug (*T;ug. x^;ug % ^nt e ;H, 
-fv:7Dt:;ug. v^D^Pt^S, :?^;ug. 2-*;u 

[0037] Rou^S&g^"^ 67 ;u*;ugxi*7 'J 

-;ug-efc&*§^ i£®&g<ft*T£Ll>#]£L-m. 7 
;u=i*:>g h + vl, x h^>g. -(0CH2CH2)n- 
OCH3 (nli 1 ~20CDH&) . -(OCH2CH2) n -OCH 2 CH 
3 ( n I* 1 ~ 20tf>H$fc) 3?) . v7;i, 7i^^rv^ 

U^vif) > 75 Kg (7tf;L,7ayi, 
-f^75;lf) . *;u/^-f n,g (N.N-v^^l^u 

;ug (v?x^^7h^/i-xx;ug^) % Igmsig (tfUv^u 
g. H^^'JiH, ^^-;ug, W/'JvV-ib 
g?£) % 7 .j_p^.^g (7iMvlf) . 7;u*;u 
^*g (^^;u^7l-g. if^fti?) . Tv;ug 
(7-tT;ug. ^pet-;i,S, ^W-oug^) . x 
;u*xjug £ >x;u*x;ug % k>4z>x;ut^x;u 
g^) % 7va+vl (74zh*vg. ju* 



(7nji/i, h'j;ug^f) . 7'J-p^vI (7i; 

^) , 7;u*;ug (>^;ug. x^;ug. ^at tt iH, 
^v^pt^S, y^p^pfiH, ^;ug. 2-2>;u 
7fC^vx^;ug. 'Ov^gH) I?7b<3*lf*;ft6 0 *r* 

[0 0 3 8] (AN-1) &t>* (AN-2) COl^Ttlfrlz 

«£ ya^H^yx^-^^Roiaxi^Ro^^^LT^fii*^ 

[0039] -653: (i) {z&ijmzti&ib-SVdl*. sE 

irTtB-ffixt (2) : 
[fls15] 



R004 

v 



'(R0O3)n02 



(2) 



Roos 

R003 : Uo4"l-OC6-Ao3 
Rq04 : Lo06"^-007"Ao4 or H 
Ro05- Lo08-L-009-Ao5 

XliTlB-fiSxt (3) : 
[^b16] 

'(Rooe)n03 




r 

R 007 



(3) 



Roo6 : LoicrLoirAos 

R007 : ^-012-^)13-^07 

[0 0 4 0] — (2) R003^L004-L005-A03 
^^L. *tl?tim\LX-*,mtZ'DXl*Xi>£.< , R003^> 
^^a-Tn02(*O-3CD^ISr*&-g)o R004^K^il^X 
I£L006-L007-A04£ ^ R005 ^Lo08 -UX)9-Ao5£S 
"To -flSxl: (3) R006l*L010-L011-A06£ 

si, ^H-?^^^B]l:T*4;m^oTL^rtc^: < . Roo6^^ 

^S1"n03liO- 5 0)S!gfcT'fc6o R007^L012 — L013-A 
07^^^"c 

[004 1 ] ±feL004- t-006* L008^ l-010&t/L012^^ 
^H^H^3llzm^XI*^MfeC07;U^rU>g. HfeLM* 
©&^&M&(D7;u>rxU>g£SL. ^c7)0ij^: LT 
li±ieLo02^^J^[H]4iv7)tv7)^lf ^ti-So ^fc, ±15 
L005* Lo07^ Lo09^ L01 1 &I/L()13l^ Zftfti&tLlzfa 
^XI*2(ffi2$gg^aL. 2m&&&<D»*L^mtL 

[0042] ^Q^~^o^\t*H?fr&±L\z7mm I ? L 5LlZW. 

&m£m?o A 0 3-A07^M^gTfc^)ii^. -%:<D$\b L 



(9) 
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±eaoi -t<D«»*0>«* t mvtv fe 4 o 

[0 0 4 3] (2) |cfcl>TI4R003~R005<D3* 

2oiii±. -flft^c (3) icfci>T{4Roo6&tfRoo70>5*> 

0*1 fi|j£l4*?£ L < 14 5 - 7 fey. «fc «J » * L < 

(45-6MIlT?fe^)o -fiSxC (2) XI4 (3) IC 

«ty«Jh4ft*»lt **i**iRi~R3* «fclM4R4»tf 

fi<*f4 2~4fittTfe3<D:6<$?£L<. 2*{*3&<cky» 

[0 0 4 4] — flS5* (2) +CDA03^'A05^3*> / >^< it 
tio. MLN'lc-ffi^ (3) 4>^>A06&tXA07^)3 4^3QL 
<<t*ioi4* **iic#*£f*toLT#4te£Wa>#fft 

M(0pKa*<3JsAJb-efcSa«a-Cfc*. *<D^ffi:g!CDpKa 
l4 3~15T*fc£<7>;6<#£L< . 4-12-Cfe*(D}!)<cfey» 
£Ll> 0 ^(Dcfe 5 Lt^«l«(4. -tifiLfc 

Aoi&t/Ao20)**&i:ra«-efc*o *fc. -«k* (2) & 



5 



tf (3) + % X-(4T-7|->^a^o X-fl)»*Lt^tL 

Ti4±ffi-fla*s (i) *a>x-fcH«o)ti(D*<*if &*i 



[0 0 4 5] *fc. $^(Dffi 
TfB-flSxC (4) : 
[ft17] 



R009 

v 



(Rooe)n04 
X" 



(4) 



Rooa- Lou-Ace 
R009: LoirAo9orH 
R 010 : Loie- A io 

ffi-«* (5) : 

Hb18] 



3. 5JUM4T 




R012 



(R01l)n05 
X" 



(5) 



Ron" L017-A11 
Roi2 : L018~ A 12 



£c<t*<-e#£o 

[0 0 4 6] -flft5£ (4) 4»> R008'*L014-A08*a 

u **L*^Hc^t»fco-t:i*-c*cfc< * Roosts* 

»-rn04l4 0-3 0)SH»7?fc y . R009fi7k^l^^XI4L 
015— A09^SL. R010^L016-Aio^*^"o — HftsC 

(5) R01ll*L017-Al1**L. **lf*lBf(ft 
ito-C^rtct<, R011^^^a-Tn05l4O-5CDll 
»T*fey. R012'*L018-A12*«"3". 

[0 0 4 7] ±ffiLoi4~LOt8l4**l*^ha5fcir % 7;U* 
U>S. -0-. XI4**l**l1 OJ*Lta>7;U*U>S 

LlMM£L-C(4-(CH2) m -* - (0CH2CH2) n -. — (OCH2C 
H2) n -CH2-. - (OCH2CH2CH2) - (CH2) m - (OCH2C 
H2)n-^ -(CH2)m-(0CH2CH2)n-CH 2 -. -(CH2>m-(0C 
H2CH2CH2) n -^^»f £>*i£o fcfc\ m&tfnte**!* 

*ii ~20tf>3g$fcT*fe£ o 

[0 0 4 8] A08^Ai2l4**L**i^jllC7k^ll^ L X{4M 
Skm*m-to Ao8~Ai2JMB*»"Ofc*»*. *0)#)J<t L 



r(4±lEAo2<tPI«l<7)t,0^(f &*t*. -H^I4MI^ 
«»S£*rLTlvC*cfc<* *<&««*(&#* LLMW<t 
LTI4±EAoi±0)«»ata)»*Ll^«i:H«a)ta)3&< 

• If £*l£o 

[0 0 4 9] — J&ifc (4) *O>A08~Al0<Dd 
tn, Sttfl=-»* (5) *©An»tfAi2<D3%'J>a 
<£*iol4. **Lfz**S#*nL-C3Ej:S^b*«gcoftS 
K(DpKa/»<3Jsl±-ea&-S««*-t?ft4o *(0&$:i£tf>pKa 
l4 3~15T?fc£(DM?£L< . 4~12T?fe£<7>a<£ y» 
£Ll> 0 ^<D£5teM&&<D&*L^mt LTI4. JbiS 
LfcA01^?/A02^««<tfH]«^tCD/)^(f »b*L^ 0 « 
fc. -»3EC (4) St/ (5) X-(4T-?|->^a-ro 
X-(D«^LU^Jit LTI4Jiie-fift^ (1) *<&X-,tlP)« 

[0 0 5 0] BlTlc*flS8BCD-«a (1) lc«fcy«S*i 
*^b^ttO)m*«S^r/)<. **lim4£*i&l::«je**L 

[005 1 ] 
[<b19] 



(10) 
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0^ 



N^N + ' CH3 



1-a:X"=l" 

1-b:X-=N(S02CF 3 ) 2 
1-c:X=BF 4 ~ 



X" 

1-d : X*=SCN* 
1-e:X~=CF 3 COO~ 
1-f :X"=CH 3 S0 3 " 



2-a : X'=l" 

2-b : X*=N(S0 2 CF 3 ) 2 
2-c : X"=BF 4 " 



2-d : X"=SCN" 
2-e : X"=CF 3 COO" 
2-f : X"=CH 3 S0 3 " 



' H 3 C 
3-a : X"=l' 

3-b : X~=N"(SOs>CF 3 ) 2 
3-c : X =BF 4 



\ 1 

3 d : X"=SCN" 
3-e : X - =CF 3 COO' 
3-f:X-=CH 3 SCV 



» H 3 C 

4-a : X"=l' 

4-b : X'=N"(S02CF 3 ) 2 
4-c : X"=BF 4 " 



3-g : X^CF^CF^aCOO" 
3-h : X'=CH 3 COO- 

3-i : X"=CH 3 -<Q>-S0 3 



X 



4-d : X"=SCN" 
4-e : X=CF 3 COO' 
4-1 : X"=CH 3 S0 3 ~ 



. 4-g : X'=CF 3 (CF2) 2 COO" 
4-h : X"=CH 3 COO" 

4-i : X=CH 3 -<Q>-S0 3 



'°-^0^CH 3 



5-a : X'=l' 

5-b : X"=N"(S0 2 CF 3 ) 2 
5-c : X =BF 4 



S-d : X"=SCN" 
5-e : X =CF 3 COO- 
5-f : X"=CH 3 S0 3 " 



[0 0 5 2] 



Ut2Q) 



# 



01) 



12 00 1 -1 6 7 6 30 



CH 3 CH 3 




6-a : X"=l" 6-d : X"=SCN" 

6-b : X"=N"(S0 2 CF 3 ) 2 6-e : X*=CF a COO" 
6-c : X-=BF 4 ' 6-1 : X^CHaSCV 




7-a : X'=l' 

7-b : X"=N"(S02CF 3 )2 
7-c : X'=BF 4 ' 



X" 

7-6 : X*=SCN" 
7-e : X =CF3COO" 
7-f:X*=CH 3 S0 3 " 



~ X* 

8-a : X"=l" 8-d : X~=SCN' 

8-b : X"=N"(S02CF 3 )2 8-e : X"=CF 3 COO" 
8-c : X =BF 4 " 8-f : X'=CH 3 S0 3 ' 




H 3 C 



9-a : X"=l" 9-d : X"=SCN' 

9-b : X'=N"(S02CF 3 )2 9-e : X=CF 3 COCr 
9-c : X*=BF 4 " 9-f : X'=CH 3 S0 3 

[0053] Ht21] 



# 



(12) 



# 
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10 



H 3 C 



CH 3 



^CH 3 X" 
10-a:X"=l" 

10-b:X"=N"(SO 2 CF3) 2 
IO-C.X0BF4" 



10-d:X=SCN" 
10-e:X"=CF 3 COO" 
10-f :X"=CH 3 S0 3 " 



11 



PH 3 




11-a:X~=l' 

11-b:X*=N"(S0 2 CF 3 ) 2 
11-c:X'=BF 4 



11-d :X"=SCN" 
11-e:X"=CF 3 COO' 
11-1: X"=CH 3 S0 3 " 



12 



H3CO "|Qji + 



12-a : X"=l" 

12-b : X"=N'(S0 2 CF a ) 2 
12-c : X'=BF 4 " 




12-d : X"=SCN" 
12-e:X"=CF 3 COO" 
12-f :X'=CH 3 S0 3 " 



13 




CH 3 
13-a:X'=l' 

13-b:X"=N - (S0 2 CF 3 ) 2 
13-c:X=BF 4 - 



13-d :X"=SCN" 
13-e : X'=CF 3 COO' 
13-f :X"=CH 3 SQ 3 - 



[0 0 5 4] 



[1L22J 



# 



(13) 



• 
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14 




14-a:X"=l* 

14-b:X'=N'(S0 2 CF 3 ) 2 
14-c : X'=BF 4 " 



15 




15-a:X"=l' 15-d : X*=SCN" 

15-b : X"=N*(S02CF 3 )2 15-e : X'=CF 3 COO" 
1 5-c : X'=BF 4 15-f : X"=CH 3 S0 3 * 



16 H^^^^N^N^^O^^^O^^ 0 ^ 

16-a:X"=l" 16-d:X'=SCN" 
16-b : XWfSOsCFgJa 16-e : X"=CF 3 COO' 
1 6-c : X=BF 4 - 1 6-f : X^CHgSCV 



17-a : X"=l" 



1 7 /^o^-°^N^fJ + ^ N -CH 3 1 7-b : X-=N (S0 2 CF 3 ) 2 

17-c : X"=BF 4 ' 




18 




18-a:X"=l' 

18-b:X'=N"(S0 2 CF 3 ) 2 
18-c : X =BF 4 " 



CH 3 



[0055] (B) a^mi&RV/x.it*om 

*nrs<oA<»£Li^ -ease <i> icj:yas*i^b£ 
mtfa^mmnui^m-siz. wo 95/i8456-s§-, &mm-2 

59543^, lUt?, m65S. 11^. 923H (1997^) « 

h u t 7 'j ^ A^§?a>Kftj a om&z mm? a c t a<» 
$ liv -flftje (D icfcyg^-sib^itfa^stig 

[oo5 6] -flftS (i) i=«fcya**t4fl:*«it«<D 



iij©*«i*m»jMijiM*£tti::»LTioM%iy±-c 

&.5ro^W*L< * 20~95«»%-efc-&a>*<<fc yj?*L 
T 10Sfi%JU±T'&-§>CD)!i<W^ L < . 50~95SS%t-fc 

[0057] ®mnmf&Mz3''?m£%tD-rz>i3>&. a 
omn-SGm.it. nmni&f&®>±mz<tiLTo. i~2oh 

[0 0 5 8] -JI65C (1) l=«»:y«$*l*<b$i*lCttffl 
LTffll^-SSf^LOaOmigi: LTIi. TIE-9ftlC (Y- 



(14) 
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a) . (Y-b) (Y-c) 
Hb23) 



O 

Ryl 



Ry2 ^yl* Ry4 



(Y-a) 



(Y-b) 



ty 2 



Ry 5 Ry4 



N y 



(Y-c) 



[0059] -«5t (Y-a) Qy]itmm^tmz5 
•to QyWtvtmm*. 7mm*. a«n?, 

[oo6o] 0yiiccfcy^*tt4 5»ar4. **-tn/ 

I*. tf'J^>JS. lfJSv>S, f'J^v>8, e^v 

[0061] -muz (Y-b) Ayii*a*ia?-xi*y > 

[0 0 6 2] (Y-a) . (Y-b) &lf (Y-c) *tf)R 

yi-Ry6i***i**t»Stizii«xii«i««a)7;u^r;u» 

(#*L<l£ft*lB*-tt1~24. I^fc^TtM 

ttrfcort, &tzm&x$>^xt>&<. m7L\z*T)\, 

;u>rx;ug (»*L<l*a*«T-»2-24. fitg#-0fc 



««) *au cky»*L<i*ft*ai : f-tt2-i8a)T^ 
*;b»xi*«*Bi* » 2 - i8©r ;u^-;«/Bi?fc y . tt 
< f*j*fgJS^&2~6(7)7;u*;ugT*fc£p *: 

-»s£ (Y-b) 4>. Ryi-R y 4(7)a*»3 0Ja±A<l^l 
[0 0 6 3] f-fc. — «St (Y-b) *tf>R y 1~Ry40>5*> 

2 oja±A<siMcae LrA y i «*t#3f»jsat»fit 

ttt*<, -«5£ (Y-c) 4 J CDRyi-Ry60o*>2 0ia 

[0 0 6 4] -J&x£ (Y-a) . (Y-b) &tf (Y-c) *CDO 
yl Rl/Ry1 -Ry6l*M^S^^ LX l*T £ «fc < . »* L ^ 
®&gO)iW<fc LTI*. /\D>y»ST (F. CL Br. I 

&«) . 7'J-D^vI . TiU*il/ 

(>^;u^*S. x^;u^^-s^) % 7;i/3**> 

;t,g (ih^rv^^mvlf) . 7vJH (7 
x;ug (y £ >*;U7t-*-;ug % /<>-tf juS 

m) . 7'>mvi (T-tzh^vS. "oy-nM-* 

yS, h;ux>x;u^->iu^-^>'g^) . ***-;ug 
(vx^;u*x*-;uSlf) % 7U1 (y-fe^JUTS 
K>^ji,7sylf) , aju/^-ou* (N.N- 
i;>f;i/*ji/At^ji/Slf) . 7JU*;ug O^ug. 

^) . ru-jug (3?xx;us. h;u-f;i/**) . tt* 
us (tfyv^ug. -<5*vj;ug. ^-;ug*) . 

[0 0 6 5] -flftsfe (Y-a) . (Y-b) XI* (Y-c) lc£ 
y a * *t «<b^ttl*. 0y1 XteRyi -Ry6^^ LT 

[0 0 6 6] (C) m$ 

JKCDttffl*(i«««ffl«tt±i*lcaLT50«*%lUT-e 
&*<D)!)<#*L<. 30K*%)aTtf*4cO*<J:y»*L 

[0067] satLrii. iftttst?-f ^->»«us*<?e 
t^^. mmnmx-mtft* j r i )7-&m&mth&fi\ wl^ 

— h^b^Jfe) (x^U>*— tK^— K ^PtfU>^— 
*-h*) . ttX3Hb£tt (3->f^2-m^'Jv 
y>^) % x-^;u^b^^) (v^-^>. yifin- 
^r;u^) . SS«x-^;u|i =i-;uvt;u 
^;n-f;k t°u>^y 3-;i/y7;i/+;i/X»f 

^P tf b><7'J a— jl,y7^;H- t;u^) . 7 ;u=j 
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7ju+;ux— ^jb. :7p tf u>^y p— ju^y r;u 
^n-fik tfy if □-^;tji/+;h 

)\,m) . &m7)is=>— ;m (x^u>^y p-;b. 

ei/Vyja-Jk tK'Jx^ux/'Ju— Tffy^p 

h-h'JJk 3fPt°^~h'JJU. K^«;-h'j;k ex 
v7;if;n-f;^) , x^f;Hi (;b;b7t-c>i£x 
Xfik 'J >ixxfik ***>Kx*-t;u30 . # 
^Ph>tt«tt»« (yyfil/^t + vf : (DMS 
0) . 7Jb:7;j-7>^) % *»A<«lf6*i4. C^^CD 

[0 0 6 8] (D) 

*^0^comfi?MMfi£^li, tK'J Bin, *4)V?Mt 

[o o e 9] asftucck yy;nbsi**»*i*. 

Polymer Electrolyte Rev iews-IS. 1/2 (J. R. MacCallu 
m£C. A. VincentCD#S§. ELSEVIER APPLIED SCIENCE) 

p-h'j ;i/Xi*7Ky ^^fthf— y^vstt^-rfttD^w 

[o o 7 o] ^^;u<f;Mb#J»AoiCcfcy y;Mb*i±*» 
J. Chem. Soc. Japan, Ind. Chem. Soc, 46779 
(1943). J. Am. Chem. Soc, 111. 5542 (1989). J. Ch 
em. Soc. , Chem. Commun. , 390 (1993). Angew. Chem. I 
nt. Ed. Engl., 35, 1949(1996). Chem. Lett., 885, 
(1996). J. Chem. Soc, Chem. Commun., 545, (1997) 

aftS 6<b£tt£JBl**<DA<»* Ll\, 
[007 1 ] yiU*flMC«»«tt'Ey ««>«*lcj: 

Mitt* 

saw. *aa«a>*a{r,kyfe*sffli»Lfc«a±ic 
ti=«feo-cy;nb*-frft*a3&<»*LL^ 

— ;uvy? y u— h. x^u>^'j n-^v^^^g u 
— K 5?if 3— ;i/v7^ "J U— K vifb 

>yy 3— ;Uv> 'J h. h'Jxfb>^'Ja- 

;uv7? y u- k h'jxf u>^'j3-jbv>^^g 
u— h. ^jiiy^u h— ;uhyr^ y h. hy 

y^p-;U3fp/<> h'J7^ y h^»*Ll^. 

[0072] yju*»Jti*±e*tt1fe^v-»^fi6i:: 



)\s*r)is7<7*))m (7^'j^i, **^y;big. -r*p 

>MW) , SlM^tlb(?)xXf^li7S K (N--Y V 

^p t°;uT<7 y;ur a K. N-n-^^;ur^ y ;u7 5 K. 

N-t-?^;i,7^y;U7 5 K. N,N-v>f^7^ l J^7$ 

h\ N->^jb>*^ y ;uy s h\ 7<7 y;uT5 K. 2-7 
<7 y ;ut s K-2-y^i/?p/<^ji*>a. 7^ y ^ 

75 K^P^hU^f^^^xOA^P^^K, y 

to y;uT5 K. v7-tz h>7£ y;u7 5 K. n-^^p 
— ;u7^ 'Ji(/7H K. N-> ^p— y;u7£ h\ 
>f^7^'J U-h, xw^'J U-h, tKP + v 
xf^7^'JL/-h, n-:?P t°;b7^ 'J U— K -fV? 

p tf;u72 y u— K 2-t Kp*->?p t°;u7^ y u- 

h. 2->fJl/-2-xhP^Pt e JI,7^ l J U— K n-?^ 

;ut<7 y u- K ^ % j?tj\,7<? y u— k t-^^;ur 
^ y u- h. t-'O^i/z* y u— k 2-* h+yif 

;b7£ y U- h. 2-x h*i/xf ;ut^ 'J U— K 2-> 
h^yi h^vxfjl,7^ y U— K 2, 2,2- hy 
PXfjl,7^ "J U— K 2, 2-v> 'J 
K 3->h^rv^^T^y U— K xf^/bt>- 
^UT^yU— K 7iy^yxf^7^'J U-h, n-^ 
>T)l-7<7 1 ) U— K 3-^>f^7^'J b-h, *<7£ 
^;U^-p/<>^;UT^ 'J U— h . n-A^yJl,7^ 'J U— 
K y^PA + yj|,7^ l J b-h, v^P^>fJl/7^ 
y U— h. -bf^^'J b-h, "OvJUT^yU — 
K n-t^^l/7^'J 2-xf;UA+y^7^'J 
u— h. 4->^;u-2-^p t°;u^>^;ur^ y u— K 

^^^f^7;btPfy;L,7^ l J U— K n-^-<7 £ t-'v 
;b7^ 'J b— h. *T }i,*$ J ? y U— h. 2-^ h^yi 
h^yxf;i,>^^'J b-h, xf U^'ju-^xf 
il/^-^^-h^^^'J h. 2, 2,2-h'J 7iL^tPi 

^;u>^^y u— h. t h^^;u^-p^p tfju* ^ ^ y 
u— K ^*y-y)is*nzfn£)\s* y u— h. tK 
p^yifi^^ijb-h, 2-t Kp^p fc°;u* 
y L/- h. n-^^;u> $o y u— h. ^ v^tju> 
£^y u— h. t-^^;u^^^y b— k. t-^>^;u> 

S^y U— h. 2-^ h^ryxW^'J U— h. 2-x 
h4r->x^;u^^^7 y U— h. ^yy»^'J y- 
h. ^^f*7;i/tPfv^^ ^ ^ «J b- h, n-^<7 
^ fyib> ^ ^ y u- h . 2-f V7P;m;by ^'J b- 
K I- J ;b/fC;ux;uy ^;uy ^ <7 y Lx— 5-y;b/t<;b 
*>-2-< r;i/^f y u— h. 3->^;u-2-y ;b^ 

x;u>^jm^^'J b-h, y/W = yxf;i^ 
>7«;U/-h^) . t'xjuxf^ (BKtfx;u^p) . 
■7 U-r >i$Xli^v;u^LMi^Ht>^t>^^tu^x 

^^;uMvx^;ui|) . p-x^u>x;b7ti>^a)^ h y 
^A^. 7^'JPxh'JJk y^'jprh'Jik vi 
>H (^yiX y^P^yX^ -f V^U> 
«W . **«e-iMb&« (X^U>. P^PP^fL/ 
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K. N-tf-;u-N-> ^;U7-iz h75 h\ tf^juxjM%> 

[0 0 7 3] ^/ — %&&\Z -?-<DM 
asffl/Sli0.5-70afl:%-efe^(^^<»*L< . 1.0~50f| 

[0 0 7 4] liJKD^yvHt **lft.tT • *T««ft 

ffia^sicifti ^v*^aft (i) j (ib^fHiA) i=e 

V^fPZh'jyk 2, 2' -7 7 (2,4-Z>*T)U/<\s 

n-hyno . v>^;u2, 2*-r yif^. (2-^^;u^n 

tf*"*— h) . ^^U2.2'-7l/fc*X^ V^U- h 

■7— LO. 01 ~20ffg%T-fc y . «k y »* L < 14 
0. 1~10ffS%T-fc£ o 

[0 0 7 5] y;m»Hlcd5tf)*^Ey7— 0)««ttfi!tlB 
ISI40. 5~70fffi%"C &Z>Zt L < . * y »* L 

<(41.0~50fta%T*fc£ o 

[0 0 7 6] coagajRiSiCcfcyafBK^^Mb 

Z<7)lgft. B*L 

i^s«?tt»i4. tfy -f 5$f*/-;uii. f7 7- 
;u. x;u7fx>i$xx^;u. KSStMSd. ^P7-f h\ -r 

[0 0 7 7] XftWCOnffift^lt. M3^bi (Li 
L Nal. KU Csl. Cal2^) , tiHfttblg) (LiBr. NaB 
r. KBr. CsBr. CaBr2^) . 4«7>t-^ft*« 

h77J^l/7> : E-0A^P7^ h\ t°»J v-^ 
A?P7-fK») . ^JS«gf* (7iPv7«-7i 

*> . -f^^bft^ (TKuflMb-J-h'J^A. tju*;ut 



&l4jlftLTJBl*Tt>«fcl*o 

[0 0 7 8] *«WCI4, J. Am. Ceram. Soc. , 

80, (12). 3157-3171 (1997) |cES£ *lT t^4* 5 ttt- 
T?^;Hf'Jv>*\ 2-tf=J'J>. 2.6-;u^v>i|(7)ffiS 
ttWftfat^:Ht^^). tt&1£1bdttg£a*Ja 

-f «ttdatf£Ll'ilSIBBf40. 05~2MT'fc<g> o 

[0 0 7 9] m^I&B*(D7k:tfl410,000ppm£l 
T-efc*0)^»* L < . £ <ol-£?£ L < 142, OOOppmlUT 

■e*y. **ic»*L<i4iooppmjaT"efc*o 
[0080] [2] t/tm^m^ 

wibio. ®*B2o. .*tt»itB3o. »a»ttB4oaii 

icSBL. «HE«*li20*ft*22l=J:-3Tfll«**lfc* 

*tfc««m23t^6iijar*. mpff23i4. sftsnB 
«jnoatf««TfKit*»tt5o^6ft4nt rsmti^ 

f#<*J . »a»«»40atfff«-CRIt«»tR50^6tt4 
■« r»aj fcP*S. co)*«*«*^*^»IhIBIc» 
fil L r tt* 5 $ -t± « cfc 5 1= Lfc t a>*<3fc«*Hb¥«»T? 

i4. ^n^'tLigBj^m^ioa. an»affU40a. iSB^ 

[0081] mi ic^-r*«K(D*maa*- : F-i-fct^ 
r. fe*22iccfcy«ffi*nfc*»(*«a^2is#tri!85fe 

H20lzAWLfc5tl4fe*22«*BjeL. BiBS+Lfcfe* 
221? + a>«^36<*SW»«tt^21 (Dfc^^ 

*&i=mikir*y»«ifioizHar4. 

fc*ft*22»0)#*l*ifcft(*i:ttoT^*. Ttm^^b^ 

m;t!ilcfct^T^4. ^m^io*co® : f*<nai[E]s&'c*tt^^ 

L^A<t>^^m^40Sl> # m^S))i30^Jgrfe^22^ 
OSHb&lcgiy. fe*22A<»4-r*o B*B20l4fiai: 

H20<t(D^#. ®3feH20tm^»B30 < t(DJtft». 
»MB30i:Ma»aiB40^(D*jSi«) "CI4. SBO)«fiE 

oL^rl¥*ffllrift0J-r^ o 

[0 0 8 2] (A) agmt££f$<* 

»«its:»i*i4. (D mnmnmm. x\* (2) 

[008 3] (1) CO lift. SimB<b LT^MOcfc^lC 
[0 0 8 4] (2) CD lift. B«B«!=««IH««t;« 
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nftitLxiz&m <«*.tfa*. 

^A. Dy-!?A, -<>v^A3?) . MX. xii^mn^ 
l*0. 02-10/imSft^»*LL^ o 

[00853 «*i±3^i*i*s9tgffifiMsitB<i:^. » 

*Ll^affi«taO)SSHI*100Q/DJslT-Cfcy. 

[0 0 8 6] 9ratt3£}*«fl^&3tt£iHlt-r«««l= 

^S*i*L, 50%JsA±"efc*<D#»*L< > 70%Ul±*< 
[0 0 8 7] aW3l«it3[}t(*i:Lr(*. tf^XXIi^ 

«a>a9)Stito£inc«ttttAHHlb4fcfr b 

«t zmmmnm zmmxitrnmrniz & y » a l fc t o>a< 

*'4£ LTf*. f h77-bf;Hz;i/P-X (TAC) . t^'J 
if U>fb7^ U— h (PET) . 7ffUx^U>^-^^ 
h (PEN) % v**'J^f U> (SP 

S) . tKu u>x;b7-f K (PPS) . #y*— tf* 

— h (PC) , *'J7'J b- h (PAr) > tK»JX;U7^> 
(PSF) . 7ffuxx- : r;ux;u^^> (PES) . *UX-f 
M5K (PEI) . iitt^K'J^-U^^ ^PAIb7i 

/^rviA<Mo +»<a«it«ii«t4fc«)i=, 

to 1 m2 MS fc y 0. 01 - 1 0Og £ -T 4 fl) *<» * L I > . 

[0 0 8 8] aW»«it3E»(*0)»ta*Tlf 
«y- K£ffll>*<7)rt<#SLl\> ABU— KOMtttttT 
;u== fl« flL A. fi*. 

Ki*awafctti=ii*. ^^'j^-awu -to 

±lZ7vm% h-?lfciftxX XI* I TOR** 6 fc* 

awsi«»t»«t«a>36<»*LL^. £fcaBJ3*«if *a 
n*«(cKitfcflL aw»«a±i=*«"j-KSK«r 

So 

[0 0 8 9] (B) ffiftJl 



atf]Efl.a)«*i*±i:L"Cfe*icj3^riEcy, 4^<* 

[0 0 9 0] (1 ) ^mtoWtiL* 

— K <0ta.l2tt1b1ta, ttlbtt. -bUXb**) . Xli* 

□ h«a«*-r (0>j^i^^>^xh 

A. ^*>1£m*'J0A. -^gg^'J^AI?) 
[00 9 1 ] #SLLMftJB<D*JU3<f— Kilt, 7$ 

yh'J^A, /n^v^A. Xl*$> 

ZJMOmtto. *K5H?A. ft* tB. 

Xlifc'XTXCDfiiHbl&L * K5^AXI*fB(0-tzU>ft 
«K * KS-JAOf ;UJMbtt«A<*tf 6tl*« ftMMb^ 
LTttBtt. tf'JOA. «<>vOA. * K5 
OAfO'J ><b«u tf'J OA-t£iXI*ffl--f >vOA 

4 o 

[0 0 9 2] **WirfflL^4*W«a)H*L^ftf*«. 
tt. Si. Ti02. Sn02. Fe203. WO3. ZnO. Nb205. CdS. Z 
nS. PbS. Bi2S3. CdSe. CdTe. GaP, InP. GaAs. Culn 
S2> CulnSe2«T*fcy. * y »* L < f*Ti02. ZnO. Sn 
02, Fe203. WO3, Nb205. CdS. PbS. CdSe. InP. GaAs. 
CulnS2XI4CulnSe2tffcy . 4#(c»*L < I4Ti02XI4Nb2 
05-Cfcy. m&ft&L < (4Ti02l?fc'?)o 

[0 0 9 3] ^B^|zffil>4^^i*(4^ B B BT^^^rp 

[0 0 9 4] *mtomm*<Dm'&lt-mzm~ um(D* 

&*tofc-«ffl^(D^iSlttg(*5-200nm^fc*COA<» 
^L<. B-100nm*<J:y»*LL^ *fc»lka*(D¥ 
*«««ft^- <O^«ftgtt0.01-100/im*<ff 

[0 0 9 5] ttg»flT<D*ft*2aSJ2l±a)«ft?-*5l 
^Lttcfc<, C^a^/hSt^^-tD^^-fXliSnm 

[0 0 9 6] LTI*. fMESfc* 

co ry;u-y;ua(Dsajaj 7^**111 (1998*) . ft 
«j (1995*) vizett<Dvr;u-<y;uft. 
xwsMiPj , *ry*. m35#. mg«. 1012—1018 

H (1996*) icEKCO^U-'/^A^^LL^ ^/rOe 
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gussatt36<BB«8Lfc*ft«B*»****-e»attl*»» 
[0 0 9 7] W»taWHftf»©»*, ±82 v 

rmt**> va&tfcm&ms aaaua (199750 

(C!/iU-y^3afefc IT, /\-^b(Dvt-til/ • ■ 
7>^>-t75^-V^if-f- m80«, »12 
#. 3157-3171H (1997*) lcK«<D;&a^ 
•f K60)4-S2>JU • 7f ( J7^X, SR10S. I9§. 24 
19~2425HWB«<D*a*»£Ll\, 
[0 0 9 8] (2) JtBttBttTB 

w-r**aa)ft&ic % ro»a>y;u-y^a*«tt«*«- 

«B*a*<Jt«flMr«"0&*. LT 

i*. a^a* 

[0099] *»*«aw»»astt«t*»iSi i 
[0100] #t»i<t Lti*, *xi*#aa>*a»« 

[oioi] m^mt ltis, 7^^-va 

Ltn-7S, T-tvy&W. 'J isflkt Lrx 

-4589-^1:: B8^ $ tlT I** 7 -f / <-B. 268 
1294-51. |h)2761419-5§-. B2761 791 icEK© X 5 -f K 

a* i^xh;i/-v3>a, a— x:/a**<» 

LL> 0 SsSmfflJ^a^LTI*. OS, *?-t?y h&tf^ 
^eT(D3*BlJ9ja*l*i:tf). DDKS. aAKS. X^'J- 

[0102] *ff#fttt^»ik«a)ttJKtt¥*»i^ 
Tcaa^Kit, ajuaaa. 
-*a>»ipaiz«fcy**<2E«r*ti*. ^ttSiS («*. 

l£0.01~500Poise) TM*X$ X HU— v 3 >a. 

ha. x*y— >ai«a**<»*Li\i */=«ttJta 

(«a.tfO. IPoiseWT) "CliX?^ K*v/<-St, 



fc^o a i-affi»<z>fta, i^i, £J#<*s a* 
^s^ici^ct. aMa«a*a*a«r*L«*i^ 
[0103] *ai(»«at^©»i4*»ic«&r. 

M) tMtMtitJiMLfcyticittf* 
#aaflri=tt. x^xhJi/-va>iiXliX7 

i*HfiFjc*a*a*urt,A<. ttD^&+ftBa«a 
fcay LtticfcL^ s&i:«*ib«yttiiito9u 
- > Epssia t »* l < (£ffl-e # 
[0104] -«ici|t»tt:tttt^a<Das (B%Ba>a 
at mo a<j¥< a*i3cif«.ttaiBBaafcya>s»fi 

0. 1~100*/mT'£>6 o 3te«S»b*a;ftlcfflL^^a^. ¥ 

aftaa^B^wsiii -30/im/i<»*L<, 2-25/im 
*«j:y»*L^. **(*«a?-fl!)3E»#im2afcya* 

fi(*0. 5~400g*<#* L < . 5 ~100g7b<efc y #* LI*. 
[0 10 5] ¥»#«tt^*»«tt£#tt±l=a*Lfc 

aBB*©a±*£*(*fca>«»tt*fii±s**fc» 
sn*40 o cia±7oo°c^iST*&y . £ y w*l< i±ioo°cja 

±600°C1UT V Wo * fc flP ^B#r B 1 1* 10»~1 OB* Mflfi 

T-fc^o #'J -7— ;uA<z)«fe5i^»iiS'V>*^bjSa)ffii^ 
3E*«=tai^«»*. aa«ai«»f*o*ftta<fc 

»*L<«rl^ 0 KO)«jft3&^6 4»"e*«Hy 

[0106] iMBAltt¥«fl:ttlt?a)8ii8l£ttA£ 
■tffcy, #a#«tt*ifia©ttasK«). ft»A^6*» 

$ffli^fca««b*M^ v^aasfTo-cticfcL^. 
[0107] *ai*«tt^ii#<a)feas»»-r4- < !: 
*<T?#4cfe5icaaaa)**^ta)3&<»*Li^. co)f: 

Hit. a»fflai=aLriof6ja±Tfc*a>A<»*L < . 

SbirlOOf&iU±t?fc4cD35)<fiF*Ll^ z<o±RBI*1#lc 
«BI*at^ il^1000teffgt?fc4o 
[0 10 8] (3) fea 

B3ttB(=«a-r«ftattaBa»ft«. 
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[0109] c5 Lfcfe*i*¥W(*a«i^a)affiirs*-r 

£>ji3^&:$Q qI (interlocking group) SflLtl^fl) 
SO3HS. v7/S, -P(0)(0H)2S. -0P(0)(0H)2»* 

t^^rb- Mb»*<*lf &ti*o fc^T-tCOOHS. -P 
(0)(0H)2S. -0P(0) (0H)2»*«*l=»*Ll\i d*l£>a> 

[0 110] JUT, ffift«(cfflL^4»*Ll^fe*S*» 
HOOC COOH 

O-O 



[0111] (a) £JlS§<*fe3?l 

«S.tf*BI»»4927721*, l*]4684537-£§-; (h)5084365 

^5350644-^-. (b]5463057-^ |e] 552 5440-^. 4*8877 
-249790^. 0-50451 2#, tt»»»98/50393#ff 

[0 112] aF6lc*»W-efflt^*JI/-f--'5AIH*fi* 
l*TE-«a ( I ) : 

(Ai)pRu(B-a) (B-b) (B-c) • • • ( I ) 

lc«fcya*ft4<D*<»*Ll\i (I) AittC 

L SCN. H2O. Br, U CN. NGO&t/SeGN^&«:«ff^& 

sittfeEWsai, pi*o-3(ossft-efcy . »* 

L<IS2-C&& 0 B-a. B-b^tKB-c(i-^n^titt3i:lcT 
fSxCB-l-B-8 : 
Hb24] 




B-3 



PO3H 



R11 




8-4 Rii<^r^N*^V R " 



B-5 



R11 



Rl1 
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*£I!)J130<DJ1£ (*Httlc«»JMBflt»a>»*lc»L 
I*) ICOI^TI*. 0. 1-300 //mrt<#f:L < . 1 ~130//m 
*<<fcy»*L<. 2-75//mA<»lr»*LL^. 
[0 17 4] M<ba5c»S4«3F1i-«fc«)lc«»Klz3 

a. *ffi»nBa>»jifc8L z*t«a^**fc*i=«Hi* 



*l=*B-Vr4Ci*Rrt6-0fc4. 
[0 17 5] (D) Mfl 

«HE0)»«tt3t»i*i:W»l=. »«tt»»^6ft*»a 
SSB<&itilf«i&T-*<U*U »a««B 
6*rt**l-CL^rtJ:l^ *ta»ttBlcJBl*4S9««£ 
LTI*. £JS <«*.tfa*. ffl* t;u^~o 

SHbtt (Oy^A-xXH^SM, gHbxXl^-;' 
§ft£ K— ^LfctO)*) ?b<^lf^n^o «ao>#*Lt^ 
5^Ste0)ffiJI*. tf^xxii^^^-trfey. d*i 

<Dl|[*l*W=*IIB**iaL^ 3nm~10/imA<»SL 

i*. »a»«B*<fc«H-e*4»«(** 

L<li5 /imJaTT?fcy. S &lc#£L<li5nm~3 j/m 
(DiGH-Cfe^o 

[0 17 6] »*tt3Et#*fc»aa>L^tt3^— 

tf>CH** S»«tt3El*fti:»aa>*a:<^: 
lcaWCfc*U*Al*. *«»*©lRl±a>«jfi[A^6l*, * 

SFi*4<0rt<»SLL*o ^<B«£«ai*5te£ES*-r*ttM 

4a>*<»*Li*o co>*5ft»ai:LTi*, £M 
[0177] »aSRif4**fcLTii, M)«?5»» 

(pvd. cvd) -r&tK mnm&mir&gi 
so>ai«iHB*Byftit«. *fc(D)<Dii$. fe^ii^ 

^SftWtJa^HcOilcx^— if— S^LTJlfiSffl^ 
1S2 % 4«y— KBk«lCckftA»ft«<D«T*l**« 

[0 17 8] (E) ^CDitbCDM 

mmt Lrf*ffl-r«»«tts»(*&i/Mao>-^xi±is 

AIM. E»«fiJta*©«fBtt»*Kltrtift 
±*ttatf«B0)iS-ttS**fc»*. ^7-f K*7/^ 



# 
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mfemommzit. *(d#sizi& cxbm&vm y wit 

ir«fflft*W(*<D»B»*Tay»i: LtlRLT^3< 
ZttVZ&o T^yif £LT#£Ll^CDI4Ti02. Sn 
02. Fe203. WO3. ZnO. Nb20s"Cfcy. £Z>lz&&L<\t 
Ti02T-$>£o T'^yBI4Electrochimi. Acta 40. 643-6 
52 (1995)l::tSfflc£;KTl^x:?U— a 'J vX&lc 

^y^is-f a-^-e^&o TayBa>»*Li^H»(* 

5-1000nmiaTT*fey . 10~500nm*<£ b icW* L l^o 
[0 17 9] (F)*«SE»*^(0rtSP«5ft^*i*« 

A<oJgE-efc^c H2-H8lc*S6Mlc»SL<iBfflT*# 

[0 180] i2lt SB-§Stmii10ai:SB^>t*ffi»mB4 
Oat<Dm\z^ &%miQt, ««»MB30££ttttSl*fc 

aiBat«50a±lc-fflJft«U— K11*tt(t. * 

&i::awi»mBioa£sii\ TStyjieo. ®#H2o. m 

»»»JB30&tf»a3|«J140$z<D|li-CKI+. * &I=3E 

j#»«50SEBLfcta>-efcy. *«Bflwa* 

■T4«iSi:aoTl^*o H4I4. 3E»*ffi50±lc $ t> l= 
»«B10«*U T&yB60£ttLTI8*B20£»M\ 
*6l=««f*UB30fcaW»«W«B40afct«l+, - 
«l=*By — K11*«l+fc»W*«50a*, ABU — K1 

1 ay £ « wjiz l r leg l t <dt* fc y . »affl*' 
Aarr*8ii£-ofc3o ins 14. -fflftBu- Knssit 

fr2O(DiS0^S*55Oa±.lc. -tti-ftia^SHfiBlOa, iS 
UH»a«SB40a*RI** -t*t^O)MlcTayB60i:« 
3fcB20£««»MB30££ttffiSi*fc4><B^»y. ffi® 

IS 6 (4. ig0JSt55Oa± 
l-aW»1lB10aS*U. T«yB60£^L-C«3fcB20 

£tsi*. *t>ic««»»B3oat;»a3i«B4osift{+. 

ca>±|c3E»»«50ftE«LfctiO>-C*y»«B«^6 
3tt*«A«r««a"C**. El 7 14, 3£J$St550±(C^m 
B10£*U TayB60£^LT!fiftB20£HM\ 2* 
lz««W»BMXtf»W»«»«B40aSMIf, -<D-t 
lca91*«50a £R« L fc t (DT? fc y . ttaMft* t> 3ft*< 
A«-r*««-Oft*. 0 814. igB^Sfe50aJblciSB^^ 
®Jf10a£*|L. T2yB60S^LTfi83tB20*l9:lt. 
S6ir««»»B30atfaW»«»«B40a*»lt. - 
<O±lzaW»«50a$iBBLfcti0)-Cfcy. HB^&ft 

[0181] [3) %*SMb¥B?& 



e(*i44*»ia)ia>-efti*. 
[0182] c 4 ] A£!*na;& 

[0 18 3] *^B^(7)fe*ii®§2^l^m;t!ili. 
pgm;fc =e v a. — ;u <t M I z 14 n « a) ^ v 3. — ; uft it £ 
<ty5^o Mllte^va- ;K4. -f&ftdUfc&JI. * 

*S»yiit;«5t* t S}#S«lw3^b*^x^(D 

mtaflifr 6 * sss y &t?«a tt^itt^t-fc 

[0 18 4] ttSW4X-/<-^ hb— :7flHM* 

a*<iEB*ti-cfcy, «±Lfca*s^spicisyassti 

■r— h (EVA) *tt^tti«©^7Xf^9tt»S7-f 
;UAXI43t«l»Jga)J^t?fflt^Tt «fel^o 

coffiS*<'>fci^ d 5 ft fa® *«i^*»r*H 5 
?7Xf'^7-fil/At?«filtL, XI4±«23t*«8B*« 

tes*<tC(i: tf*jmx'fo&o s:sa«a)Bffli4. i^^n 
o>ffi ita tf^ v 3. - ffltt s 5t«-r « US? a> ^ 

[0 1 8 5] 7.-^-7. h l>- h^^^CD^I^mjfe^V 

zl-;H4. m*Lli* »tt«tt««^&ay**tifc7a 

[0 1 8 6] ^^hU- Sffi 
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*fm*\ IMt*ll::7U— i**-hy hLTf^B-rtcfc^ 

[oi8 7] ^K^ftasEfiHR^^as-fts^vi 

«50aO)-^<Dffi±l32IBtt»m»10a**L. za>±|C 
* t,lcfe^qRSTi02^# : &Lfcffi3fc^20. IWM30 

*iTl*ft***«r. ca>*5tt«air*»** Alt 
0>A»l|-C**»*R50a«3!»^6»fci:#©B5»Jt*) $ 
[0 18 8] 09lc^Lfc«itCO^V3.— ;U<Z>«$, ft 

x^>>7\ CVD. PVD*0)*»«:^P-bXft«. *IM4 

->B*frXI4l£««*«<D L-if-X {7 =y << \£> 
9\ ^^X"7CVM (Solar Energy Materials and SolarC 
ells. 48, p373-381^lzK«) % 

[0 18 9] iaTI^^O^feOa^*t^XfIlC•^L^-Cpiili^ 
[0 19 0] ftihttttfc LTI4. H«ttf*#, * ft MIS 
CDgttlCj£L;«1*EVA (Xf b>t*-Jl7-fef- h) . 

[0 19 1] i*it«fi*4r;u±l::fflS*4£*l4* *t» 
[0 19 2] LTPET, PEN^^olJUtimWS 

J8i*5»*i4. p— ;MXa>3E»(»*iiy tBLT*o>±fc 
-b;u*«fitLfc*. ±B©3»ft-C5H»LT»ihIIt«li 

[0 19 3] a6«a**±lf*fcttlC ^va-jKDft 



[0194] -b;u©aai*^— tf>yxi4T-^ 

Xf-V'J >y«0)*Si-e«ia-r4C^:lcJ:oT, AWL 

[oi9 5] *ma*s±if*fcAici4. **«*<t< 

mZ&toZJD&kLXlt* 3EI**fiffi*ttBWBLfc 
fft« Ag^AI*t»*X(4>^*r«*a. -fe;K0*Tll 
|::AI-MgX(4AI-Tifc£(D£*Jl£J5S*»£ LTfilt* 

[0 19 6] *fc, »«»**±if 4fctf>l=l4-fe;HH« 

■V— #>"T-f ||tt7U+5/^->- Me*** 

SMtt*? h*;i/h£Bra<Bffi«(::/<$ — 
[0 19 7] tK'J V — 7 4 )\,J±^0)7 )l>&1$fc 

zm^tzX^wtiKDms. p— ;u«o>3t»(**asy &l 
a **r -c? v-;u-t 4 c t ii y mas*** *f*«i-e * « . 

Solar Energy Materials and Solar Cells, 48, 
p383-391fStfc<7> TSCAFJ t £(44l$^= va-J^Silit 
4Ct4>T'^4o 7l/*5/?i«»*6fflt^fc* 
■«*l4ttH#^^*l=«»BSLr«ffl-r*c^:t > T 

[0 19 8] Jsl±BifiLfcJ:3l=. «/BSM*>fleJB»J* 
[0 19 9] 

WT*3b<. *»B^I4^*it>lcE^**x4ti<DT*I4^U^c 

[0200] i. -test (D iZcfcy»**i*<bd»K& 

TEfcft*a~d*«lvC. **WK0-«3S (1) l=*y 
^£*x£it^£^/&Ltc 0 ^!*Lfc<b£1*l(D«faei4lH 

-NMRircfcy«ELfc. ^L^t^tf^K^i* 
^*>-v— aicj=yaftL, «;KfflSJ4BStt 

gf+ (h^r^*>^ (80 ■) *fflt^Ttrofc. 
[0 2 0 1] 
[1b55] 
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Br' 



CI 



[0 2 0 2] (A) (1-a) 0pl 

»TIE«HLTfcft»b*^t?tt*«»1.8gS»fc. CO) 
ffi£Att1.8g&3'Xb'J- h'J^A3. Og£20mlCD7-te h~ 
MJJU+-el^L, *Dj»a3tT5B#PiBSJC*-frfco 

u*y;u*^Aic*y«ttL-ci.Ogo> (1-a) 

»€>*lfc (1-a) 0)#**li0.3%T?fcy, 25°CT*<7)5teJg 
\*7) =832cpia_LT*feofro 
[0 2 0 3] (B) (1-b) (D^fiE 

a*£l/*jU*W £ K2. Og^OmlCD^Tr^T. 30 

#M«#Lfco cn^^^/^u>t?atii, ausL-a. 

lg(D (1-b) ^;M^ir§f:o Cti*SI^50°C. 5m 
mHg(DSft#TT-5^P B 1K«L-Cf»fc^«S (1-b) <7)^7k 
3M£0. 15%T?fey , 25°C-CCD5te^l*7? =355cpT*fco 

[0 2 0 4] (C) (1-c) <D-B>f& 
3. 15g<7) (1-a) <b1.95gO>^- h^^U^nl^g^S^m 

»U *£3U8U 50°C. 5mmHg(D^Tr*5B#PBlteJa 
Lt, 1.8g<7) (1-c) *mzo m**ltz (1-c) (D^7K^ 
\tO. 2%T* fc y . 25°CV (D^mt 7] = 1 1 OOcpT* fe o ■ 

[O 2 O 5] (D) (4-a) <D£tf& 
2. 2g<065%;S14**<b-*- h 'J ^ A£50ml CDDMF[cfg;S$ 

o°cict. 3.4gc>* 5yv^;u*#»JStaLfc. 
*Q»7SL lOmKBDMFlclO. 7gOMb£1&c£;8# L fc«$fc 
ga-C2W B 1SJCS-frfc. J5J£$I7&. 

ju=10/i ) iz^y«giLT9. 8gcD^b 



[0 2 0 6] ffil^X. 2.5gO>^b$«!ld^0.63mia)a^<b 
> ^;u*10mlO)BMx^;nz»jB$li-. S;S-C24B#fiflJE 

: lftfl:*^u>/>*>'-;u=4/i ) 
l=«fcy*MlU 50°C. 1mmHga>*f*T-e5KPBl«:«Lr 
1.82g(D (4-a) ^#fc e m*>tltz (4-a) (D*7k*l*0. 3 
%T*fcy. 25°CT*(03teSl*7? =2000cplU±-Cfeofco 
[0 2 0 7] (E) (4-b) (D-StiL 
1.8g(D (4-a) £1.33gtf>N-'J^*- h "J 7^tP> £ 
;U*W ^ K*20mlO)* + "eSfflT. 1 B*Pel«#Lfco 
JRJ£»£tt*b>^U>-e«fcti. SffiL, 50°C. 5mmHgCD 
jft#TT?5«PJItt«LTl.6ga) (4-b) SM&irLt 

*#fr 0 »e>*ifc (4-b) <a$**i*o.2%-e*y, 25°c-r 

£>¥£J£I* 7? =333cpT*feo/- 0 

[0 2 0 8] (F) (4-c) (D^fifc 
2.0g<D (4-a) ^1.0ga>-r h^^;u^-Df5 5Mffl*20ml 

L. TkSSffiL* 50°C, 5 mmHg(D^#~F"C 5 B$fU)$£J£ L 
rl.3g© (4-c) fciftttftfcLT»f=. »6*Lfc (4-c) 
(D^7K¥(*0. 2%T*fe y s 25°C-C(Z>ftK(± t? =2000cpt? 

[0 2 0 9] (G) (4-d) (D^fifc 
2.0gO) (4-a) fcO.86g<0**5/7>»fi£8Omia>3k*"e 
S^Lfc. z#i*48B»B«»L-b7-< hSffl^TftUMB 

^AlZcfcy»«Lfc*. 50°C, 5mmHg©ft#T-C5fifPa 
t£«Lr0.6gO) (4-d) £»tt«|<fc LT»fr:. 4#^ntr 
(4-d) (D£7kmi*0.3%-Cfcy . 25°Cr*(D«SSI*77=20 

oocpia±"efeotc 0 

[0 2 10] (H) (4-e) 
3. 87gtf> (4-a) <h2.3g(D h U ?;U*oPI££g£20ml<D7k 

*ifc**0)**attL. ->"J*yjU*5A|::*yiMiL 
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tz'ik* 50°C. 5mmHgCDftf*T-e5B*WK«Lri.4ga) 

(4-e) ZteftWlt LXmtco »&*ifc (4-e) (D^7K^ 
140. 5%t?$> y . 25°Ct?(D&Jtl4 77 =2000cpia±T*fco 

[0211] (I) (4-f)(Dd* 
2.0gO> (4~a) £1.05g<D;< £ >x;u*>|g$g£2Oml0)7K 

;hfcS«a>*£aU8U 2/ "J -h?)i>1)=7 Alz* y fSffitL 
50°C, 5inmHg(D*#T"C5»H«:«LTl.3ga) 
(4-f) Satt»tLT»fc. »6tifc (4-f) <D«** 

1*0. 5%-efey % 25°c-e(DJtejSi477 =2000cpja±-efco 

[0 2 12] (J) ttXD-tiS&t (1) lwJ:y«S*Lftfc 

[0213] 2. ft««nk^«aja)ftai 
(A) -wb^*>»«taa>n« 

iPvib (») H. Degussa P-25) 15g. 7K45g. 

(7A>KU ^ttffll. Triton X-100) 1 g. ItgO. 5mm<D 
Vj\,^-Tti-X h-tt«) 30g£A*U tr> 

K$^-f>y— s;u (7-f^*;*xail) £ffli^Ti500 
rpm^? 2 B$PiQ#ftkffi31 L o »6*tfc»««^ ^ 

xe<biarrj:yi»*Lfco »t>*t/=»tta+<z> 

x&Mb^£ >tttt^(D^i«l*ftai42.5/im1?fcofco ttfe 
SIS l4MALVERNaai <Z> "7 X $ —9" -f If— I r T M ffi L tr • 

[O 2 1 4] (B) fe*S«»LfcTi02««G)ff» 

K-?LfcBlbxXi$*t5Smt^7X 

(JfiiHT- (HO «TC0*^X-U$20mmx20mmO)*:*Slc 
WRJlDXLfcttB* affi«fiilK>30Q/n) CD^mSfflt^ 

CO^^gl420g/m2i: Lfco ^CDGS. ^m®ffiycD-$ii (*g 
*>£3mm) «tf-^MoTX^-^«h L. «S 

o«*Lfc. ISSf-^^IWL, liSt' 1 B 

(«0 3Kv^37;HpFP-32SS) icAtu 450°Cir-C30»IB 
ML. Ti02«at»fc. lOMSBHIBLJfcaLfe 



$1 d^-Tfef^x^y — JUjgS (3x10-4 mo |/ 
I) |c3«fP B 15$;JILfc 0 fe*<0»»Lrt:TiO2««£4-t- 
? ^ ;u tf U v > I c 1 SttRfl ;l;lLfct, x $ J 3fe» 

La«SK«Lfco fe*o>j6*«i4. &m<ommizfcc. 

®l:0. W10mmol/m2(OiEHA^iaiRLfc 0 
[0 2 15] (C) fttlft^lifiOftrt 

±i$co ^ 5 si l tz&mm&i i 02m*iSts (201™ x 20 

^^(DaWK«50a±|r»«Jt10aA<»Jl**ifct,a)) . 
feff§ii®Ti02CD®7fcH20. Kfi&iajf 30. a*A^fe<j:* 
»ffi»«B40&i;#^^<DaB 4 Batt50aSllil=:aHLx 

LT«»K«rt»t*^a*-a-*ci:3e»<HiiftJi«i4, 

««Kffl*«SS50 o C(r/iP;gL. C*l£Ti02®*s£l^tfiL 
fcflL ca>*a**EETir«#, MMAitf+»l 

aL«a+offl*3b<aitfc«. aftns»**^x (»a) 

[0 2 16] «»JHflrtHjiftK*MLT±aoi8 
1 ~30&tf itS&#J 1 ~15<7>3fcWSUb¥« 
/UsSftS! Lfco ^^m^^b^m;fe(cffiLN/zl:^MM^ 

-C^1lC7F-r o $1+0)BCEIit*Xv7yxf;n-f 

;u£a-r 0 fcfc, jg«fi«-efflL^fc*»^co«»K*(4. 

**ilC7K** f*ftJ Lt #&it$m<D&&M<OpKat>< 3 -1 

5-efc&w&S£^*;o *a>«k5tt««**(i-a)-(i- 
f)atf(i5-o)icj3^ri*tf u v;n (***ftttLTft 

£4b£^CD&&I£<7)pKa : 5) "Cfey. (2-b). (2-c) , 
(3-d). (3-eh (4-c)~(4-f)&tf (5-c)l::fcl*TI4a-e 
3»J;US (BpKa : 6) -Cfcy> (7-c) lz^l^TI42-> 
fMSyyj^S (PlpKa : 8) T?fcy. (13-c) ic 
fcl^TI4-f SyyjJH ((5]pKa : 7) T'fc^o 

»JSJl»a)ft**(Y-1)-CY-8)a)«atJ5ATlC^-r. 
[0 2 1 7 ] 

[11] 
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itttW 1 | 


Y-l (10) 


BCB(88) 


6. 5 


&— 1 \ I4UUU ) 




Y-l(10)/Y-2(5) 


BCB(B3) 


6.5 


t>-.i ( 1 4nnn^ 
a*-l I I4uuu; 




l-a(lO) 


BCE(88) 


6.5 


H-l I 14UUU ) 


tfcttM3 


Y-l(10)/Y-3(38) 


BCB(50) 


6.5 


h-ik i4uuu; 




Y-l(10)/Y-3(58) 


BCE(30) 


6.5 


d 1/1 jonnt 




Y-l(10)/Y-3(78) 


BCE(IO) 


6.5 






l-a(10)/Y-3(58) 


BCB{30) 


6.5 


D 1/1 Afirsn \ 
a-1 v 14UUU; 


3 


l-a(10)/Y-3(78) 


BCE(IO) 


6.5 ! 


d i ( a f\nn\ 
14UUUJ 


25flS#J4 


l-a(10)/Y-3(88) 


— 


6.5 


tj 1/1 At\nt\ \ 


1 JtttM6 1 


Y-l(70)/Y-3(28) 


— 


6.5 


TJ 1/1 vt AAA \ 

R-l \ 14UUU; 


*fc«0»J7 


Y-l(70)/Y-4(28) 


— 


6.5 


V 14UUU; 


lfc«0J8 


Y-l(70)/Y-6(28) 




6.5 


H-li 14UUU; 


Ifctt0ll9 


Y-l(70)/Y-7(28) 


- 


6.5 


Tl 1/14 AAA \ 

B-1(1400U; 


Jti«0I 10 


Y-l(70)/Y-8(28) 


- 


6.5 


Ti 4 / « A A t\ A \ 

B-l(l4000) 




Y-l(70)/Y-3(18)/Y-2(10) 


- 


6.5 


Tl 4 / 4 J A A A \ 

B-l( 14000) 


ftttM 12 


Y-l(70)/Y-4(18)/Y-2(10) 




6.5 


R-l (14000) 


tfcttBI 13 


Y-l(70)/Y-6(18)/Y-2(10) 


- 


6.5 


R-l(MOOO) 


ItttM 14 


Y-l(70)/Y-7(18)/Y-2(10) 


— 


6.5 


R-K14000) 


it«0U5 1 


Y-l(70)/Y-8(18)/Y-2(10) 


— 


6.5 


R-K14000) 


XJEM 5 | 


Y-l(70)/l-b(28) 


— 


6.5 


B-K14000) 




Y-l(70)/l-c(28) 


— 


6.5 


B-l(14000) 


XKft0l7 


Y-l(70)/l-d(28) 


— 


6.5 


R-K14000) 




Y-l(70)/l-e(28) 


— 


6.6 


R-K14000) 


sum 9 


Y-l(70)/l-f(28) 


- 


6.5 


R-l(14000) 


10 


Y-l(70)/2-b(28) 


- 


6.5 


R-K14000) 


xtsai n 


Y-l(70)/2-c(28) 


- 


6.5 


R-K14000) 


SSBEBI 12 


Y-l(70)/4-c(28) 


i - 


6.5 


j R-K14000) 


13 


Y-l(70)/4-d(28) 


- 


6.5 


R-l(14000) 




Y-l(70)/4-e(28) 


- 


6.5 


R-l(1400O) 
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